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1
LUBRICATING SYSTEM

CROSS-REFERENCE

This application is the U.S. National Stage of Interna-
tional Application No. PCT/EP2022/060844 filed on Apr.
25, 2022, which claims priority to German patent applica-
tion no. 10 2021 204 619.3 filed on May 6, 2021.

TECHNOLOGICAL FIELD

The present disclosure is directed to a lubrication system
including a progressive distributor and to a control device
for such a lubrication system.

BACKGROUND

In lubrication systems, for example, central lubrication
systems, that include a progressive distributor, different
malfunctions or even complete failures can occur. Such a
lubricant system can include a main progressive distributor
to which a plurality of further distributors or pistons are
connected, which in turn transfer lubricant to connected
consumers. Here a complete blockage of a lubricant line or
piston, a line break, or even only a kink in a line, etc. can
occur. Up to now, malfunctions of the pistons can be
detected by a piston detector that monitors the movement of
a piston and detects faults that cause the piston to no longer
move. However, only complete blockages or a failure of the
lubricant supply are thereby detected. Line breaks in the
downstream part of the distributor system, partial blockages,
or impending blockages cannot be detected. Furthermore, a
complete blockage is detected in a delayed manner, since
even in the event of a complete blockage the lines of the
system can buffer lubricant, so that non-blocked distributers
still distribute lubricant for a certain time without a fault
being detected.

In order to be able to detect further malfunctions, further
sensors are required that must be disposed at many different
points of the lubrication system in order to allow a compre-
hensive monitoring. For example, a line break monitor, a
flow sensor, and/or pressure sensors can be provided at each
outlet of the progressive distributor.

SUMMARY

It is therefore the object of the present invention an aspect
of the present disclosure to provide a lubrication system
including a progressive distributor in order to be able to
monitor a state of the lubrication system in a simple manner,
even with few sensors

The lubrication system includes a progressive distributor
in order to dispense lubricant to one or more consumers.
Progressive distributors are configured to meter and to
distribute lubricant continuously to different lubrication
points or consumers. From the progressive distributor, direct
lines can lead to the corresponding lubrication points.

The progressive distributor furthermore includes a hous-
ing block, which includes a lubricant inlet bore via which
lubricant is introducible into the progressive distributor, and
a plurality of lubricant outlet bores via which a metered
quantity of lubricant is dispensable to a consumer connected
to the respective lubricant outlet bore. Furthermore, for the
dispensing of the metered quantity of lubricant a plurality of
metering pistons are provided in the housing, which meter-
ing pistons are received in associated piston bores, wherein
two lubricant outlet bores are associated with each piston
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bore, and the metering piston is displaceable in the piston
bore and is configured to alternatively release the one or the
other lubricant outlet bore in order to dispense the metered
quantity of lubricant to the consumer via the lubricant outlet
bore. Here the piston bores are in fluidic connection with the
lubricant inlet bore, and the piston bores are mutually
fluidically connected to one another via connecting bores in
order to transfer lubricant to the other piston bores.

In order to ensure that the progressive distributor as well
as the lubricant system work correctly as a whole, the
progressive distributor can include at least one sensor that is
configured to determine at least one lubricant pressure inside
the lubrication system. This lubricant pressure, and possibly
further measured values, are transmitted from the sensor to
a control device that is part of the lubrication system. The
sensor and the control device can communicate with each
other wirelessly or in a wired manner.

In order to now detect a correct operation or fault in the
lubrication system, the control device is configured, based
on the measured values, to recognize lubrication cycles and
to determine the average pressure of a lubrication cycle. The
control device can in particular be configured to continu-
ously detect the lubrication cycles and to determine such an
average pressure for each lubrication cycle. The control
device can subsequently compare the determined average
pressure of a lubrication cycle to a normal pressure of the
lubrication system. Based on the comparison result, the
control device can determine the state of the lubrication
system.

Thus not only is the pressure of the lubrication system
generally determined and a falling or rising pressure recog-
nized, but an average pressure over a lubrication cycle is
determined, and this average pressure is compared with a
normal pressure of the lubrication system that corresponds
to a normal operation of the lubrication system. By the
comparing of a current average pressure to a normal pres-
sure of the lubrication system, it is possible to detect proper
operation or faulty states of the lubrication system.

According to one embodiment, the control device can in
particular receive a pressure and a temperature of the lubri-
cation system from the sensor. A plurality of sensors can also
be present, for example, a temperature sensor and a pressure
Sensor.

A single pressure sensor is preferably used that is con-
figured to determine a lubricant pressure, wherein the pres-
sure sensor is disposed upstream from the metering pistons
with respect to a lubricant flow direction. That is, the
pressure sensor determines the lubricant pressure before the
lubricant reaches the first metering piston.

The inventors have surprisingly found that a pressure
sensor that is disposed upstream from the metering pistons
in a lubricant flow direction allows a more precise state
detection than a piston detector, a flow sensor, and/or a line
break monitor alone, and additionally is more cost-effective,
in particular more cost-effective than a combination of these
three types of monitoring. Since the pressure sensor is
installed near the inlet of the progressive distributor of the
lubrication system, the pressure sensor detects the pressure
in the lubricant line at this point. Due to the functioning of
a progressive distributor, the pressure level at the inlet of the
distributor is approximately the pressure level of the respec-
tive currently controlled lubricant outlet, which is why it is
sufficient to detect only the pressure at the inlet of the
distributor.

Alternatively a plurality of pressure sensors can be used
that are disposed at different points in the lubrication system
or the progressive distributor, for example, both at the inlet
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and at each outlet of the progressive distributor. Due to such
an arrangement it is possible to obtain much pressure
information at a plurality of points of the lubrication system,
whereby a particularly precise determining of a position of
a fault is possible. In this case the control device can
determine the average pressure of the entire lubrication
system, but also the average pressure at each outlet of the
progressive distributor. This makes possible a comprehen-
sive evaluation of the entire lubrication system.

According to a further embodiment, the control device is
configured to recognize a lubrication cycle based on pres-
sure fluctuations of the lubrication system. Due to the
operating principle of a progressive distributor, the pressure
in the lubrication system fluctuates during a lubrication
cycle. These pressure fluctuations are more or less identical
for each lubrication cycle, so that a start and an end of a
lubrication cycle can be detected based on these pressure
fluctuations.

The pressure fluctuations depend on the individual con-
struction of a lubrication system, i.e., the number of com-
ponents, the length of the lines, the arrangement of the
components, the duration of the lubrication cycles, etc.
However, the pressure fluctuations per lubrication cycle of a
lubrication system are identical for each lubrication cycle, so
that with deviations therefrom, malfunctions of the lubrica-
tion system can be detected.

In addition to the average pressure of a lubrication cycle,
the control device can furthermore be configured to deter-
mine a maximum pressure of a lubrication cycle, a minimum
pressure of a lubrication cycle, and a temperature of the
lubrication system. In particular, the sensor can continuously
transfer measured values to the control device, wherein the
control device determines from these measured values or
pressure values a maximum pressure and a minimum pres-
sure. The average pressure can be determined by averaging
of all measured pressure values.

In order to carry out a precise determination of the state
of'the lubrication system, according to a further embodiment
the control device is configured to assign the average
pressure to a temperature window based on the temperature
of the lubrication system. Lubricant and thus also the
pressure in the lubrication system, depend heavily on the
temperature. In order to therefore be able to compare the
average pressure to a normal pressure that is valid at the
current temperature, the current temperature of the lubrica-
tion system must therefore first be determined and associ-
ated with a temperature window. The size of the temperature
window can be chosen arbitrarily, for example, temperature
windows can be defined in an interval of 5 degrees. After
selection of the corresponding temperature window, the
control device can retrieve from a database the normal
pressure of the lubrication system that is associated with this
temperature window. The database can be, for example, part
of'the control device, or can be disposed removed therefrom,
for example, on a server. The normal pressure values of the
lubrication system for a plurality of temperature windows
are preferably stored in the database.

If no normal pressure is yet available in the database for
a temperature window, the control device can save the
currently determined average pressure as normal pressure
for the temperature window. In this way it is possible to
expand the database when no data are available for a current
temperature window. It is assumed here that the lubrication
system initially functions in a fault-free manner so that at
least at the start of the operating of the lubrication system,
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if insufficient data are stored in the database, such an average
pressure can be viewed as normal pressure for the tempera-
ture window.

Furthermore, the control device can be configured to
continuously expand the database. This means that when a
fault-free operation of the lubrication system has been
recognized, the control device can use the current average
pressure of a temperature window to update in the database
the normal pressure of the lubrication system for this tem-
perature window. Here the normal pressure of the lubrication
system is defined as an average of pressure values in a
temperature window, wherein these pressure values are to be
associated with a fault-free operation of the lubrication
system. Thus if a fault-free operation is recognized, the
current average pressure is added to the already existing
average pressure values of this temperature window, and the
average value of all average pressure values is stored as
updated normal pressure of the lubrication system for the
current temperature window. In this way the database is
continuously updated so that a type of self-learning system
is implemented.

The state of the lubrication system determined by the
control device can indicate a fault-free operation, a mal-
function of the lubrication system, or no function of the
lubrication system. “Fault-free operation” is understood to
mean operation of the lubrication system wherein the lubri-
cation system works properly without faults or malfunc-
tions.

“No function” of the lubrication system means that no
function of the lubrication system is detected at all. This can
be the case when there is a complete failure of the lubrica-
tion system, or when the sensors have completely failed.

A malfunction of the lubricant system can be a blockage
of a lubricant line or of a piston, a kink of a lubricant line,
a break of a lubricant line, or another malfunction of the
lubrication system. In particular, these can be malfunctions
wherein a certain amount of lubricant is still pumped.

A blockage of a lubricant line can be detected, for
example, when three successive average pressure values are
higher by a factor k than the temperature-dependent normal
pressure, and the values continuously increase. The values
need not increase linearly, since in the event of a blockage
the development of the pressure corresponds to a limited
growth. Alternatively, a blockage can be assumed when a
value of an average pressure is at least 200% above the
normal pressure. A “blockage” is understood to mean that a
lubricant line is blocked, for example, by foreign bodies,
grease deposits, or the like. In particular, this blockage can
build up continuously, for example, by continuously reduc-
ing the through-flow through the lubricant line.

If at least three successive average pressure values higher
by a factor k than the normal temperature-dependent normal
pressure are detected, wherein the values increase non-
continuously, this is defined as a kink in a line.

If at least three successive values of the average pressure
lower by a factor k than the temperature-dependent normal
pressure are detected, wherein the values in particular
decrease non-continuously, a line break is assumed. Such a
line break leads to a leakage of lubricant, whereby the
pressure in the lubrication system drops.

Continuously falling pressure values could be an indica-
tion of an increasing leakage, for example, a hole in a line
that is getting increasingly larger.

The factor k, as is used here, can be determined based on
tests. It can preferably be adaptable, and can be individually
adapted for each system as required (e.g., in the case of
many false fault notifications).
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If other deviations from the temperature-dependent nor-
mal pressure are present, under certain circumstances indeed
it cannot be determined which type of faults are present, but
it is recognized that a fault of the lubrication system is
present.

In a fault-free operation, a periodic change between the
lubrication cycles and the pause times is detected, wherein
no relevant deviations are present of the values of the
average pressure from the temperature-dependent normal
pressure. If such a fault-free operation is detected, the
current average pressure is used to update the normal
pressure in the database, as is already explained above.

The recognized state of the lubrication system can be
output via a visual indicator. In the simplest case an indicator
is effected by a colored indicator, for example, using LEDs.
For example, a traffic-light system can be used including an
indicator in red, yellow, or green, in order to indicate no
function, a malfunction, or a fault-free operation. In addi-
tion, further information can also be indicated in a display
that specifies more precise information about the current
state or a malfunction of the lubrication system. The control
device can also output the corresponding state of the lubri-
cation system to a mobile device, for example, a tablet,
laptop, mobile phone, or the like, and display it there.

The measured values of the at least one sensor can be
present as analog signals. In particular, the measured values
can be present as a time-triggered signal in order to recog-
nize a course of the pressure over time. This is necessary in
order on the one hand to detect the lubrication cycles, and on
the other hand to be able to detect and process the pressure
in the course of the lubrication cycle.

The received measured values can be stored in the control
device, for example, as an array, wherein a plurality of
values, in particular pressure and temperature, are contained
per time.

Depending on the available temporal resolution, i.e.,
depending on the number of values per lubrication cycle, the
control device may only carry out an evaluation of the state
of the lubrication system in no function, malfunction, or
fault-free operation. If more precise or more values per
lubrication cycle are present, a more precise decision can be
carried out about the current state, as explained above. It is
also possible that when a malfunction is recognized without
further determination, the control device issues a corre-
sponding signal to the sensors in order to obtain a temporally
higher-resolution signal for the next lubrication cycle. This
means that the measured values are initially obtained from
the at least one sensor with a low sample rate, and when a
fault occurs the sensor is switched to a higher sample rate in
order to be able in the next step or during the analysis of the
next lubrication cycle, to provide more precise information.
In addition to the measured values pressure and temperature,
further measured values are also conceivable, for example,
vibration of the distributor, speed of the piston movement
(e.g., via ultrasound or inductivity), flow quantities, etc.

A further aspect of the present invention relates to a
method for determining the state of a lubrication system
including a progressive distributor that is configured to
dispense lubricant to a consumer. The method furthermore
includes: determining of at least one lubricant pressure
inside the lubrication system by a sensor, receiving of the
measured values from the sensor by a control device,
detecting of lubrication cycles based on the measured val-
ues, determining of the average pressure of a lubrication
cycle, comparing of the determined average pressure to a
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normal pressure of the lubrication system, and determining
of the state of the lubrication system based on the compari-
son result.

A still further aspect of the present invention relates to a
computer program product that includes a computer pro-
gram code that is configured to trigger a control unit, for
example, a computer, and/or the above-described control
device to carry out the above-described steps. The database
can also be implemented by the computer program.

The computer program product can be provided as a
storage device, such as, for example, a storage card, USB
stick, CD-ROM, DVD, and/or can be a file that can be
downloaded from a server, in particular a remote server, in
a network. The network can be a wireless communication
network for the transmission of the file including the com-
puter program product.

Further advantages and advantageous embodiments are
specified in the description, the drawings, and the claims.
Here in particular the combinations of features specified in
the description and in the drawings are purely exemplary, so
that the features can also be present individually or com-
bined in other ways.

In the following the invention is described in more detail
using the exemplary embodiments depicted in the drawings.
Here the exemplary embodiments and the combinations
shown in the exemplary embodiments are purely exemplary
and are not intended to define the scope of the invention.
This scope is defined solely by the pending claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a schematic block diagram of a general
construction of a lubrication system,

FIG. 2 shows a schematic flow diagram of a method for
determining a state of a lubrication system,

FIG. 3 shows a graph that represents the temporal course
of a pressure level in the lubrication system of FIG. 1
including a blockage, and

FIG. 4 shows a graph that represents the temporal course
of a pressure level in the lubrication system of FIG. 1
including line breaks.

DETAILED DESCRIPTION

In the following, identical or functionally equivalent
elements are designated by the same reference numbers.

FIG. 1 shows a lubrication system 1 that includes a
progressive distributor 2. The progressive distributor 2
serves to dispense lubricant from a lubricant reservoir 4 via
different metering pistons (not depicted in FIG. 1) to at least
one consumer 6. The progressive distributor 2 serves to
dispense a required amount of lubricant to the consumer 6.
The progressive distributor 2 includes at least one sensor 8
that is configured to determine at least one lubricant pressure
inside the lubrication system 1. The sensor 8 can be, for
example, a pressure sensor. The sensor 8 can also be
comprised of a plurality of sensors that can include, for
example, a pressure sensor and a temperature sensor, or
further sensors. Although only one sensor 8 is depicted here,
which is preferably disposed at an inlet of the progressive
distributor 2, it is also possible that the lubrication system 1
includes a plurality of sensors that are disposed at different
points of the lubrication system 1. Depending on the number
and position of the sensors, it is possible to determine further
information about the lubrication system.

In order to be able to determine a state of the lubrication
system 1, the lubrication system 1 includes a control device
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10. The control device 10 is configured to receive measured
values from the at least one sensor 8. The measured values
can contain at least one pressure and one temperature of the
lubrication system 1. The control device 10 is configured to
detect lubrication cycles of the lubrication system 1 based on
the measured values from the at least one sensor 8 and to
determine the average pressure of a lubrication cycle, to
compare the determined average pressure to a normal pres-
sure of the lubrication system 1, and to determine the state
of the lubrication system 1 based on the comparison result.
This is explained in more detail below with reference to FIG.
2. The control device 10 can communicate with a database
12 in order to retrieve stored normal pressure values for the
lubrication system 1.

The determined state can then be issued by the control
device 10, for example, via an output 14. The issued state of
the lubrication system 1 can be issued in the form of a visual
indicator by colored output, e.g., by LEDs, as a detailed
display on a screen or on a mobile device, or the like.

In the following an exemplary method is now described
with reference to FIG. 2, which method is carried out by the
control device 10 in order to determine a state of the
lubrication system 1. In FIGS. 3 and 4, the associated signals
are depicted by way of example.

In a first step S1, the measured values of the pressure
sensor 8 are transmitted to the control device 10. It should
be noted that in addition to the pressure sensor 8, further
pressure sensors (not depicted) can be used in addition to the
pressure sensor 8. Furthermore, a separate temperature sen-
sor (not depicted) can be used in order to measure the
temperature of the lubrication system 1.

The following method uses, by way of example, a pres-
sure sensor 8 that is installed near the inlet of the progressive
distributor 2 of the lubrication system 1, and monitors the
pressure level in the lubricant line at this point. Due to the
functioning of the progressive distributor 2, the pressure
level at the inlet of the progressive distributor 2 is approxi-
mately the pressure level of a currently controlled outlet that
supplies the consumer 6 with lubricant. This pressure level
is dependent on the length of the downstream line, the
subsequent component (further progressive distributor,
lubrication point), the type of the lubrication point, the
lubricant, the temperature of the lubricant, and other factors.
Due to the continuous change of the controlled outlet, the
pressure level changes continuously. The sequence by which
the outlets of the progressive distributor 2 are controlled is
always identical in a system-dependent manner. In this way
a repeating pattern of the pressure level arises that is unique
for each lubrication system. As can be seen in the following
with reference to FIGS. 2 to 4, changes of the pattern allow
conclusions about a change in the lubrication system and the
type of change, for example, line break, impending block-
age, etc.

The measured values of the sensor 8 are preferably
present as signals that are temporally triggered. In particular,
the measured values contain a pressure and a temperature of
the lubrication system 1.

In step S2, the received measured values are stored as
variables. For example, the variables can be stored in the
form of an array wherein a plurality of values per time are
present. Here the plurality of values contain at least the
pressure and the temperature of the lubrication system 1 per
time.

In step S3, the control device 10 then determines the start
and end time points of the lubrication cycles (t,) based on the
measured values. A lubrication cycle (t,) can be identified by
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8

associating pressure fluctuations that are detected in the
measured values with a start and an end of a lubrication
cycle.

If a lubrication cycle (t,) has been recognized, in step S4
the control device 10 establishes an average pressure per
lubrication cycle (p,). Here the average pressure (p,) is in
particular an average value of all pressure values of a
lubrication cycle (t,).

In step S5, the control device 10 stores for the current
lubrication cycle an average pressure of the lubrication cycle
(p,), a maximum pressure (p,,..), and a minimum pressure
(P.sr) OF the lubrication cycle (t,), as well as a temperature
of the lubrication cycle (t,).

In step S6, the current average pressure (p,) is subse-
quently associated with a temperature window (T). This
occurs in a manner depending on the measured temperature
of the current lubrication cycle. In order to associate the
average pressure (p,) with a temperature window (T), here
the control device 10 can access a database 12 wherein
already existing temperature windows are stored with asso-
ciated normal pressure values (p,7). If no normal pressure
(pg7) is present for the current temperature window (T), the
control device enters a learning phase that is explained
further below.

When a normal pressure (p, ) is present for the current
temperature window (T), in step S7 the control device
compares the current average pressure (p,) with the tem-
perature-dependent normal pressure (p, ) of the temperature
window (T) that is stored in the database 12.

The control device 10 can subsequently classify the
comparison result in step S8. Depending on how many
measured values are present, the result can be coarse or fine.
As a coarse classification the control device 10 can deter-
mine, for example, that the lubrication system 1 has no
function (E1), that a malfunction is present (E2-ES), or that
a fault-free operation is present (E6). If more precise data is
available, the control device 10 can also determine a type of
the malfunction (E2 to ES).

If no signal of the sensor 8 is present or no pressure
changes are present in the measured values, the control
device 10 determines that no function (E1) of the lubrication
system 1 is present. This can be the case when there is a
complete failure of the lubrication system 1 or when the
sensors 8 have completely failed.

If a malfunction of the lubrication system 1 is recognized
when sufficiently precise measured values are present, a
subdivision into the following malfunctions can be effected:

A blockage of a lubricant line can be detected (E2) when
three successive average pressure values (p,) are higher by
a factor k than the temperature-dependent normal pressure
(pg7), and the values continuously increase. Alternatively, a
blockage can be assumed when a value of the average
pressure (p,) is at least 200% above the normal pressure
(p.7)- A blockage is present, for example, when a lubricant
line is blocked by foreign bodies or the like. In particular,
this blockage can build up continuously, for example, by
continuously reducing the through-flow through the lubri-
cant line.

Such a blockage is depicted by way of example in FIG. 3,
which shows a temporal course of the lubricant pressure that
is measured by way of example by the pressure sensor 8. As
can be seen, the pressure increases inside the region 1. This
indicates a blockage of the line in the lubrication system 1.
In particular, it can be seen that the maximum value of the
lubricant pressure increases the longer the blockage lasts.

If at least three successive average pressure values (p,) are
recognized higher by a factor k than the temperature-
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dependent normal pressure (p,;), wherein the values
increase non-continuously, this is defined as a kink in a line
(E3).

If at least three successive values of the average pressure
(p,) are lower by a factor k than the temperature-dependent
normal pressure (p,;), with the values not dropping con-
tinuously, a line break is assumed (E4). Such a line break
leads to a leakage of lubricant, whereby the pressure in the
lubrication system 1 drops.

Such a line break is depicted in FIG. 4, which shows a
temporal course of the lubricant pressure that can also be
measured by way of example by the pressure sensor 8. Here
a line break has been artificially generated in a test con-
struction by lines being clamped off at different time points.
The regions II, IIT and IV mark these time points that show
different line breaks. As can be seen, a change can be
inferred from the lubricant pressure course detected by the
pressure sensor 8. With the pressure sensor 8 at the inlet of
the progressive distributor 2, not only can a line break be
determined at this progressive distributor 2, but also a line
break at other points of the lubrication system 1. It is to be
noted that each artificially generated line break has been
corrected after one cycle, which is why in FIG. 4 no three
successive values of the average pressure (p,) are to be seen
that are smaller by a factor k than the temperature-dependent
normal pressure (p, ;).

If other deviations from the temperature-dependent nor-
mal pressure (p, ) are present, under certain circumstances
it cannot be determined which type of fault is present, but it
is recognized that a fault of the lubrication system 1 is
present (E5).

If the control device 10 recognizes a regular change
between the lubrication cycles and the pause times without
relevant deviations of the average pressure (p,) from the
temperature-dependent normal pressure (p,), a fault-free
operation is present (E6). In this case, on the one hand the
control device 10 can output that a fault-free operation of the
lubrication system 1 is present, and on the other hand this
information can be used to update the database 12. This
means that the current values are used for the learning phase
SE1 to SE2 in order to be able to provide more precise
information for the further operation.

The current value of the average pressure (p,) is therefore
used (SE1) for the extension of the database 12 of the
temperature-dependent normal pressure (p,;) of the tem-
perature window (T). If a value is already present for the
current temperature window (T), the average pressure (p,) is
used to form (step SE2) a new temperature-dependent
normal pressure value (p.r). This is comprised of the
average of all fault-free values (p,) from a temperature
window (T). In this way each time a fault-free operation
(E6) is determined, the database 12 can be extended accord-
ingly, and in this way the temperature-dependent normal
pressure (p, ;) becomes more precise.

If it has been recognized in step S6 that there is still no
normal pressure (p,r) for the temperature window (T), in
step SE1 the database 12 for the temperature window (T) is
not updated, but rather extended. In this case the current
measured and calculated average pressure (p,) of the tem-
perature window (T) is stored as temperature-dependent
normal pressure (p,7) for the temperature window (T). Since
at the start of the operation of the lubrication system 1 it is
assumed that a fault-free operation is present, this measured
value can be viewed as normal pressure (p, ).

In summary, due to the above-described lubrication sys-
tem and control device, and the corresponding analysis
method, it is possible to determine a state of the lubrication
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system in a simple manner. In particular, when a malfunction
is present, it can be defined more precisely based on the
existing measured values.

REFERENCE NUMBER LIST

1 Lubrication system

2 Progressive distributor
4 Reservoir

6 Consumer

10 Control device

12 Database

14 Output

E1-E6 Result

p. Average pressure
P Maximum pressure
Py Minimum pressure
S1-S8 Method steps
SE1-SE2 Learning phase
t, Lubrication cycle

I-IV Signal regions

The invention claimed is:

1. A lubrication system comprising:

a progressive distributor configured to dispense lubricant
to a consumer, the progressive distributor including at
least one sensor, and

a control device,

wherein the at least one sensor is configured to determine
at least one lubricant pressure inside the lubrication
system,

wherein the control device is configured to receive mea-
sured values from the at least one sensor,

wherein the control device is configured to recognize a
lubrication cycle based on the measured values and to
determine an average pressure of the lubrication cycle,
to perform a comparison of the average pressure and at
least one normal pressure of the lubrication system, and
to determine a state of the lubrication system based on
a result of the comparison,

wherein the control device is configured to determine a
maximum pressure, a minimum pressure, and a tem-
perature of the lubrication system,

wherein the control device is configured to associate the
average pressure with one of a plurality of temperature
windows based on the temperature of the lubrication
system, and

wherein the control device is configured to retrieve from
a database the one of the at least one normal pressure
that is associated with the one of the plurality of
temperature windows.

2. The lubrication system according to claim 1, wherein
the at least one sensor is configured to measure a tempera-
ture of the lubrication system, and wherein the measured
values are at least one pressure and one temperature of the
lubrication system.

3. The lubrication system according to claim 1, wherein
the control device is configured to detect a lubrication cycle
based on pressure fluctuations of the lubrication system.

4. The lubrication system according to claim 1, wherein
the control device is configured to store the average pressure
as a normal pressure for a given temperature window when
no normal pressure for the given temperature window is
present in the database.

5. The lubrication system according to claim 1, wherein
the control device is configured to update the normal pres-
sure for the given temperature window based on a current
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average pressure of the given temperature window when a
fault-free operation of the lubrication system is recognized.

6. The lubrication system according to claim 1, wherein
the state of the lubrication system is a fault-free operation of
the lubrication system, a malfunction of the lubrication
system, or no function of the lubrication system.

7. The lubrication system according to claim 6, wherein
the malfunction of the lubrication system is a blockage of a
lubricant line, a kink of a lubricant line, and/or a break of a
lubricant line.

8. The lubrication system according to claim 1, wherein
one of the at least one sensor is disposed upstream of the
progressive distributor.

9. A control device for a lubrication system,

wherein the lubrication system includes:

a progressive distributor configured to dispense lubri-
cant to a consumer,

a pressure sensor configured to determine a lubricant
pressure inside the lubrication system at a plurality
of times and to produce a plurality of pressure
signals each indicative of the lubricant pressure at
one of the plurality of times, and

a temperature sensor configured to determine a tem-
perature of the lubricant in the lubrication system
and to produce a temperature signal indicative of the
temperature of the lubricant, and

wherein the control device is configured to:

receive the plurality of pressure signals and to recog-
nize a lubrication cycle from the plurality of pressure
signals and to determine an average pressure of the
lubrication cycle,

read from a database a normal pressure associated with
each of a plurality of temperature windows,

compare the average pressure of the lubrication cycle to
the normal pressure of a temperature window
selected based on the signal indicative of the tem-
perature of the lubricant, and
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determine a state of the lubrication system based on a
result of the comparing.

10. A lubrication system comprising:

a progressive distributor configured to dispense lubricant
to a consumer,

a pressure sensor configured to determine a lubricant
pressure inside the lubrication system at a plurality of
times and to produce a plurality of pressure signals
each indicative of the lubricant pressure at one of the
plurality of times,

a temperature sensor configured to determine a tempera-
ture of the lubricant in the lubrication system and to
produce a temperature signal indicative of the tempera-
ture of the lubricant, and

a control device according to claim 9.

11. A method for determining a state of a lubrication
system including a progressive distributor that is configured
to dispense lubricant to a consumer, the method comprising:

determining a lubricant pressure inside the lubrication
system at a plurality of times and producing a plurality
of pressure signals each indicative of the lubricant
pressure at one of the plurality of times,

determining a temperature of the lubricant in the lubrica-
tion system and producing a temperature signal indica-
tive of the temperature of the lubricant,

recognizing a lubrication cycle from the plurality of
pressure signals,

determining an average pressure of the lubrication cycle,

reading from a database containing a normal pressure
associated with each of a plurality of temperature
windows a normal pressure associated with the tem-
perature indicated by the temperature signal,

comparing the average pressure of the lubrication cycle to
the normal pressure associated with the temperature
indicated by the temperature signal, and

determining a state of the lubrication system based on a
result of the comparing.
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